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ABSTRACT 



An 11-year-old spastic quadriplegic girl functioning 
at the profound level of mental retardation was exposed to cpntirigerit 
reinforcement for holding her head in ail upright positipri . The 
subgecty who had minimai voluntary _ mbvgment arid had to be 'properly 
positioned to in-hibit abnormal reflex patfterris > was observed while 
prone over a wedge bblster arid while iri Her adaptive wheelchair. A 
mercury switch attached to a hpadbarid was connected tb a cassette. 
tai)e_recbrder which played a favbrite tape while her head was held 
up. Thbugh the first pbsi t ibri , : bver a bblster, was judged to be too 
difficult fbr her tb mairitairi head cbritrol fbr any per i bd of time, 
she made sigriificarit iricreases in hbldihg her head up iri the 
wheelchair. Wheri the swi tch was di scbririected , the amount of head 
upright time decreased, iridicatirig that the music provided motivation 
for her tb attempt irideperiderit head eoritrbl. iCh) 
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During tlie'past decade, legislative and judicial actions , 
uave cdrifirnied the right of ail children, including those with 
severe and nu It iply^ ^^^^^^ ^^ap; ng conditions, to an appropriate , 
public education. Many of t' sLadents have physically 
handicapping conditions, as we..' -> ricntal retardation, which 
interfere with their ability to function independent ly or'' in a 
meaningful way. For those students with abnorraal posture, 
reflexes^ or nioveneht s , there, is a need for them to be 
positioned and handled throughout the school day to decrease 
their abnormal responses and to encourage more desirable 
patterns of head control, arm support, and equilibrium reactions 
(Utley, llolvbet, a Barnes, 1977). : 

\7hen children's' movements are confined to limited patterns, 
they may have a difficult time interacting- with their 
surroundings. This not only causes problemNv(i£^^rbss motor 
milestones, such as lifting their head or sitting independently, 
out also interferes with the children's developiiicnt of language 
nnc cognitive skills (Campbell, Green, L Carlson, 1977)- 
Chiidren who lack head control nay be positioned in adaptive 
chairs or in a prone position over a v;edge to make it easier to 
lift their heads. it is crucial to remember that while proper 
posit ioning^ makes it possible for children to lift their heads, 
it does not give them a reason to want to do so; There must be 
some stimulation from, the children's er^virbnment to encourage 
the head lifting. \ 
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Technology has recently provided us' with a means td^ 

encourage children to use their motor responses . Zurdmski (no 

date) and others have developed active stiiuulation devices v/hich>i 

use various types of electrbnic switches; to provide positive 

reinforcement for desired iiioveiaent . These electronic devices 

are able" to provide immediate visual, auditory, of tactile 

feedback following a variety of Tfs-ponse^ ( Srie 1 1 , . 1 983 ) . The- 

use of various types of switches (tilt, nifercufy, squeeze, 

barrel,, or pressure pad sv;itches) allows severely handicapped 

_ . L\ _ _' 

persons to control battery or electronically operated devices 

like toys, tape recorders, gaues , or electrical appliances. 

/ Inspite o^ the rapid deveiopraent of . techno logy which can 

assist severely handicapped children to move appropriately and 

be active learners, there . is ,s t i 1 1 a paucity of research data to 

confirm or reject the utility of these procedures. It is the 

purpose of this paper to discuss data for analysing sbrae: of 

1. - - - 

these devices and procedures; in ad^iition, problems with and 
benefits frbtr. the use of these elqetronic sv/itches will be 
discussed . ' , 

IIETHOD 

Participant and Setting?; 

The study was conducted in a public school cl^assrobm for 
nultiply handicapped students. A, section ot the roon: 
(appror.imately 6x8 feet>^was screened off for use during this 
study. The part icipa^t ^ Lisa, resided in a state developmental 
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center ^anU was bussed daily to thie public sch^l; '" She was an 
11-year^old spastic quadriplegic girl who was functioning at the 
profound level of retardation^ although she v/as generally 
considered untestab.ie as a result of her physical and 
attentibnal probien.s, Lisa had niinimal voluntary moveraent and 
had to be properly positioned to inhibit abnorntal reflex 
patterns; she had very poor head control and usually spent much 
of t:he day with her head down. During instruction^ Lisa rarely 
responded and had to be cpntinually pror-pted to hold her head 
up, even \;hen positioned correctly. 
Target Behavior an d Phvsicar Pdsiti Gtiin.g; 

The behavior being measured was the number of ir.inutes that 

^ - \- . • 

Lisa held her head up independently during fifteen minutes of 

unstructured class time eacn day. This behavior was measured by 

the physical therapist with Lisa in two positions designated on 

her Individualized Education Prdgrani as appropriate for head 

control. The first position on which data were collected was 

prone over a wedge bolster (pos it ion vl ) ; the second position 

was in Lisa's adaptive v/heeichair v/hith was adjusted to maintain 

her body in an aligned and more , norma ii zed position (position 

5?2). 

Experimental Design and Proc edures 

•A reversal design was employed in order to determine if any 
changes in the- number of minutes Lisa held her head up 
independently were a result of the G::per rmenta 1 intervent ian . 



Hov/ever, as presented in the results arid discus's ibtl sections, 
this design v/as only iraplenented for position #2. 

During the exper irienta 1 intervention, a mercury switch was 
attached to a headband placed on Lisa's head. This switch was 
connected to a cassette tape recorder so that when Lisa^s head 
was in an upright position, the sWitch activated the recorder 
which played a favorite tape of Lisa's for as long, as her head 
was held up. During the baseline phases, Lisa wore the 
headbarid ; however, it was not connected to the recorder.' 

Lisa \;a& placed in an ap>prbpri^ate position (all data Ip^re 
collected first on position vl , then on position ^-2) in a \ 
screened off section of the iroon. She was observed for a 
fifteen minute period by 's graduate student, seated where Lisa 
was not aware of his presence ; .there was no interaction between _ 
the observer and. Lisa. A stop watch w^s started as ^soon as Lisa 
held her Head up; the wa.tch v:as stopped when Lisa put. her head 
dovTH. The cunoiattve araount of time that she held her heac up 
during each data collection session was recorded, 

RESULTS 

Position fr\ ; 

During the five session baseline phase, Lisa held her head 
up independently an average of 3:47 minutes, v;ith a range from 
3:10 to 4:16 minutes, during each fifteen minute ''sess ion . VJheii 
the mercury switi^h and cassette were introduced in the six 
session experimental phase, Lisa held her head up independently 

.\- . ■ . ' , J) ^ 
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an, average of 3:47 minutes,- with a range from 3:01 to 4:22 
tlitiuteis. This intervention was not continned, nor was the 
reversal design i-up lemeri ted since it \m$ obvious that Lisa was 
not able to maintain the extended pbsitibh that was necessary 
lor ner to activate the cassette recorder. Figure 1 illustrates 
Lisa^s performance for position #i ; 



Insert Figure 1 about, here 

P osit ion r2 

During the seven session baseline phase, Lisa held her head 
up inciependent iy an average of 2:49 minutes, with a range from 

^ _ , 

1:30 to 4:16 minutes daring each fifteen minute sessis^| During 
the first fourteen session experimental phase, Lisa . ^ 
independently held her head up an average of 11:44 tiiinutes, with 
a range from 6:03 ~ 13:09 minutes. The' reversal design -wa^-^^used 
for the next four sessions and the cassette recorder was 
removec. Tne average time Lisa heid her head up during this 
phase dropped to 6:03 minutes with a 'range from 3:45 to 10:38 
minutes. Finally, the cassette recorder was reintroduced during 
a final five session experimental phase, and the average number 
of minutes Lisa held_i^her head up increased to 10:35 minutes, 
with a range from 8:10 to 12:11 minutes. Figure 2 illustrates 
Lisa^s performance in this position. < 



Insert Figure 2 about -here 



DlSCUSSICi: 

The results of this investigation illustrate the benefits 



of using an electronic switch to encourage independent head 
C'ontro i . , Howe'^ec , it is also important to note the necessity 
for appropriate, positioning in order, for the switch to be 
effective. The data frbnr Lisa in positional seemed to indicate 
that Lisa did not understand the relationship between her 
response and the activation of the cas set te recorder • However, 
it had been noted that she was having great difficulty e^itending 
ana holding herself in the position, so it was decoided to resume 
the study with position v2 . In this position, as can be seen 
froiT! the results, Lisa was able to control iier nead and 
increased the amount of time that she held her head up. In 
addition, when the electronic swiixh was disconnected from the 
recorder, the amount of time Lisa held her head up decreased, 
indicating that the mu'sic from the cassette provided the 
motivation for her to attempt 'independent head control. 
Therefore, wiien usinj: technology such as electronic switches 
witn severely handicapped students, it is important to carefully 
evaluate thigir responses, ooth qualitatively and quantitatively 
before determihin-g the success or failure of the procedures and 
equipment . • . . 

The use of electronic devices also may provide a way to 
document the abilities of students who are difficult to assess. 
V?hile all evaluations of Lis^ , from both testing and 
instructional observations, were very pessimist^ about he" 
capabilities i her performance in thi^ study indicated her 
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ability to understand relationships when providca. viti^ adequate 
motivation. Her abilities were shov/ii vithdut any prompting or 
teacher interactions; yet, v;heri presented Xv'ith instructional 
tasks in structured situat ions , seldom did Lisa demonstrate her 
uhderstahdinji aL. clearly. This indicates a need to exar^ine ttie. 
reihf'drcers used v/ith students during lesions. ^ 

..An additional' benefit that could be attributed to the use 
of electronic switches is the higher level of attention and 
opportunity for stimulation during nonstructured class tine. 
Kany students like Lisa, who spend much of their class time in a 
position where they can not observe their environment, may be 
encouraged to develop the abilities ^ such as head control, 
necessary to attend to environmental stimulation through the use 
of motivating electronic devices. Once these skills are 
developed, the students can respond with a higher leyel of 
awareness to materials and activities in the room. 

V:hiie it is obvious that there are many beneiits from the 
use of technology in the classroom, there are also many 
logistical probiei:is associated with it,- The simple problenis of 
arranging all the equipment, power supplies, and adaptive 
devices can seem overwhelming, and^ the necessity of monitoring 
the equipment to insure that it is operating correctly (no dead 
Batteries, no plu^s disconnected, etc.) can take time away from 
other instructional taskl?. One difficulty encountered in the 
preliminary stages of this study was how to keep the mercury 

9 . / 



switch in tne sppcopriote position, on Lisa's head, iiahy variec 
combinations of headbands, clips, and velcro v/ere tried before a 
satisfactory arrarij^iEinient was found. These prbbletns and 
frustrations,- while perhaps r:iinbr when viev/ed in relation to the 

benefits of a successfully established program, ruay be 

/ - 

ci*iscburaging to many teachers whose students could use these 
electfonic devices. 

Technology will have an important role in the special 
education classroom. llowevef, before it will be completely 

accepted, several changes will have to be iLnpleriented . First, 

. ~^ _ __L__ 

teacher^s n^e^.: to be provided with training, either at the 

inservice or prcservice levels, on Udw to use electronic devices 

in their classroon^s successfully. Without this teacher 

preparation, these electronic devices will join nuiny of the 

other unused pieces of sophisticated equipment in storerooras or 

closets in the schools. Second, reports and date, illustrating, 

the use of , tecnnolc^y with hancicappisd children need to be 

prepared and disseminated to document the value of tne equipraent 

and procedures. Research and teacher involvement should assist 

the use of technology to reach its potential with handicapped 

children . 
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Nulnbfer of minutes Lisa independently holds her head up during 
nonstruetured 15 minute periods when positioned in a prohQ posi- 
tion on a wedge 'bolater. ; 



FIGURE 2 
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Number of minutes Lisa independently holds her head up during 
nonstrueured 15 minute periods when positioned in her wheelchair. 
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